Development of cytotoxic islet cell antibodies in rats following damage of the pancreas by complete Freund's adjuvant combined with a nondiabetogenic dose of streptozotocin.
The possible relationship between destruction of pancreatic beta cells and islet cell surface antibodies (ICSA) was examined in a rat model using complete Freund's adjuvant (CFA), a lymphocyte activator, in combination with the beta cell toxin, streptozotocin (STZ). In addition to this treatment, the rat insulinoma cell line, RIN5AH, as a readily accessible source of insulin-producing cells, was utilized to potentiate the production of ICSA. Intraperitoneal injections of CFA to male Lewis rats, followed 24 h later by a single nondiabetogenic dose of STZ, produced a 47% (p less than 0.01) reduction in pancreatic insulin content associated with degranulation and necrosis of insulin-immunoreactive cells. Eight weeks after treatment, ICSA were detectable that mediated the complement-dependent lysis of neonatal rat islet cells. Injections of RIN5AH cells, following treatment with CFA/STZ, did neither increase the severity of histopathological changes in the exocrine pancreas nor the extent of beta cell necrosis, but gave rise to higher levels of cytotoxic ICSA. Immunization with RIN cells alone, although increasing ICSA levels above those of the other experimental groups, produced no major histopathological changes. These results indicate that ICSA are the consequence of beta cell damage, and they are not capable of promoting or initiating beta cell necrosis in this model.